The Upper Carboniferous Shannon Basin of western Ireland contains a more than 2300 m thick basin-fill succession, shallowing upwards from deep-water to deltaic and incised fluvial deposits. The deep-water basin floor and slope succession is world-renowned as an analogue for hydrocarbon-bearing deep-water sandstones on several continental margins such as the basins in East and West Africa, South America and the Gulf of Mexico, and not least offshore northwest Europe.
training (cf. also AAPG Explorer, 2012) . The Shannon Basin (Fig. 1 ) offers a unique, complete continental margin-scale perspective of a clastic basin-fill succession (Fig. 2) . It includes examples of a petroleum source rock, deep-water to shallow-water to fluvial reservoir rock types and structural traps, and allows for in-depth discussions and comparisons to petroleum systems and plays in active, offshore exploration areas globally.
Tectonics, eustasy and stratigraphy
A series of intracratonic basins developed between Laurentia and Gondwana in northwestern Europe in latest Devonian and Dinantian time (Leeder and McMahon, 1988) . The Shannon Basin is elongate about an ENE-WSW line passing through the present Shannon Estuary, a line generally accepted to be the Iapetus Suture (Freeman et al., 1988) . McKerrow and Soper (1989) showed from BIRPS deep seismic data offshore Ireland that several deep structures dip to the north and come close to surface near the Shannon Estuary. These structures are interpreted as original Caledonian thrusts which were reactivated as major extensional faults during Devonian and Dinantian extension. The trough-shaped Shannon Basin may compare with a major halfgraben and fault-related subsidence may be inferred from pronounced thickness variations in the lower basin fill (Collinson et al., 1991) . The basin was deformed and inverted during the mid-to late Stephanian (Late Pennsylvanian) by Variscan deformation. The Shannon Basin has an unusual thermal history with vitrinite reflectance values of 6.5-7.0%; (Goodhue and Clayton, 1999) . This is attributed to the expulsion of hot fluids from the Munster Basin to the south as it was being deformed shortly after accumulation of the Shannon Basin fill succession (Fitzgerald et al., 1994) .
Sea level fluctuations in the Late Carboniferous were dominated by a glacial-eustatic component related to the Gondwanan ice sheet and attained scales and periodicities comparable to Pleistocene glaciations (Rygel et al., 2008) . Condensed sections linked to maximum flooding formed during glacio-eustatic high sea level with distinctive ammonoid bands (Holdsworth and Collinson, 1988) . Regionally widespread sequence boundaries formed during falling sea level and formed incised valleys (Hampson et al., 1997) . Climatically, northern Europe was equatorial during the Late Carboniferous.
The more than 2300 m thick basin-fill succession (Fig. 2) contains a shallowing-upward succession starting from deep-water shales and siltstones (Clare Shales; ~275 m), through a sand-rich deep-water fan complex (Ross Formation, ~495 m), overlain by a deep-water slope succession (Gull Island Formation, ~550 m), which in turn contains a gradational passage into a deep-water fronted deltaic succession (Tullig Cyclothem, ~210 m). A further four deltaic cyclothems (Kilkee, Doonlicky, Cyclothems IV and V; ~800 m) cap the basin-fill succession (Fig.  2 ). The basin-fill succession formed by progradation of a 1 st order clastic margin punctuated by several higher-order cycles of sediment input and abandonment.
The basin-fill succession compares with hydrocarbon-bearing continental margin and intracratonic successions globally in terms of large scale stratigraphy and reservoir architecture (Chapin et al., 1994; Martinsen et al., 2000 , Sullivan et al., 2000 Pyles 2008) . Field logistics and proximity as well as safety and security are well-established. The succession is also coeval to active petroleum systems in northern England as well as in the North Sea, with time-correlative formations to the Clare Shales providing the source rock. Lately, questions and expectations have arisen as to whether the Clare Shales in itself is an unconventional shale gas petroleum system with an independent energy company, Enegi Oil, taking a 100% working interest in County Clare (HartEnergy, 2011) .
The Shannon Basin borehole project
A consortium consisting of Statoil and University College Dublin (UCD) drilled 12 behindoutcrop wells targeting the sand-rich Ross Formation. These wells penetrate up to 300 m of Ross Sandstone stratigraphy, target various intervals and collectively create a coherent and robust stratigraphic framework for the Ross Sandstone together with extensive former and recent field studies (Pierce et al., 2010; Lacchia, 2016; Pierce, 2016) . Furthermore, they include a complete suite of core and well log data, bridging with and much more clearly showing the subsurface application of the extensive outcrop data than was possible previously.
Source-to-sink analysis of the Shannon Basin fill
An additional asset of the Shannon Basin outcrop succession is that it lends itself to source-tosink analysis (S2S; Sømme et al., 2009) . At outcrop, this approach has not been used extensively, as it requires reconstruction of one of the S2S segments from the outcrop data. In well-preserved, linked and complete basin-fill successions like the Shannon Basin fill, this is possible (Martinsen, 2015) .
The Gull Island Formation measures 700 m in vertical thickness (Fig 2) . Using a compaction factor of 30% for the silt-dominated section, leaves an decompacted vertical thickness of the slope succession of 1000 m. Using a sine function for a slope angle of 1-2 o , leaves a slope length of respectively 28.6 and 57.3 km. Input of those values to the global S2S statistics of Sømme et al (2009) , provides dimensions for other key elements of the Shannon Basin S2S system Comparing this system and the profile to other sand prone submarine fan S2S settings (Martinsen 2015) , implies a narrow shelf width and a catchment with the ability to store and capture larger volumes of sediment than for example, the California Borderland systems (Covault et al., 2011) . The interpreted narrow shelf implies elevated potential for sand supply to the deep-water areas, particularly during sea-level lowstand and this can explain the sand-rich nature of the Ross submarine fan complex. The analysis suggests a Ross Fan length of 150-200 km and area of around 10000 km 2 . An important modifying element is the interpretation that the Ross submarine fan complex was deposited within the confines of the Shannon basinal trough, aligned parallel to the Shannon Estuary above the Iapetus Suture (see above). The effect of this relative to deposition on an unconfined basin plain would be to narrow the width of the fan and extend the length, provided sediment volumes were constant.
In conclusion, the ability to perform an outcrop-based S2S analysis of the Shannon Basin fill adds to the exploration value of visiting these field localities. Although the output values for the basin fill system are guiding figures and must honor and be calibrated to local mapping, they provide important scaling relationships to understand the magnitude of the original depositional system. 
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